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Fig. 1 Calculation process for the content of detonation products
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0 < 2(NO) < 0.05d, 0< x(O) < 0.05¢
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Nu70s) HMXC(Cos. 5 Hor o5 0705 Noo o3 )  TATBCCos 5 Hos o O 06 Nos o) LT BB H: 25 1 TNT36/RDX64
(Cio.7s Has 25 O 61 Nos o) JPETN50/ TNT50 ( Cos 55 Hus 67 Osz 00 Nizoy )« HMX76. 3/ TNT23. 7(Corso Hos s,
Ous. 59 Nog. 70 ) BURE 5 1 254E 1T 500 G % R 2 S HGH TR IF RS R TR 1~2 d, BET LI
BB DL R BRI IR R S RO TR A R DL R S e 25 R — IR A A R T T Y K
RN 1 kg, H TNT BRI R%E R 1. 64 g/cm® ,RDX BIFIERHEE N 1. 80 g/cm® , HMX WY ¥ 4h %
FEHR 1.90 g/cm®, TATB B 4h % BE K 1. 895 g/cm®, TNT36/RDX64 I #] 4 %5 BE 1. 713 g/cm’,
PETN50/TNT50 MIHI W25 #E R 1. 65 g/cm® , HMX76. 3/ TNT23. 7 IHI U B FE R 1. 809 g/cm’ .
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Table 1 Amount of substance calculted by different methods for different detonation products of different explosives

12l HEHFE  2(C.)/mol x(CO)/mol x(CO,)/mol x(H,0O)/mol x(NH;)/mol x(H,)/mol x(N,)/mol

INT U (RS 22.651 0. 920 7.252 10. 993 0. 006 0. 004 6. 601
L 23,084 0. 009 7.665 10. 970 0. 000 0. 000 6.608

RDX Ul (3 A7 6. 649 0.219 6.646 13.513 0. 000 0. 000 13.512
P RE 6,564 0. 000 6.564 13.216 0. 000 0. 000 13.216

HMX AR Ik 6.721 0. 059 6.724 13.502 0.001 0. 000 13.504
P L 6,757 0. 000 6.757 13.514 0. 000 0. 000 13.514

TATE LR (RS 17.323 0.239 5. 694 11. 626 0.001 0. 000 11. 626
R ROk 17,428 0. 000 5. 809 11.619 0. 000 0. 000 11.619

TNT36/ wfE5 ik 12,474 0. 346 6.925 12. 610 0. 001 0. 001 11. 025
RDX64 P Hk 12,647 0. 000 7.098 12.612 0. 000 0. 000 11.027
PETN50/ #f&% ik 12.653 0.972 9. 694 11.823 0.002 0.002 6.463
TNT50 P $ok 13,140 0. 000 10.178 11. 829 0. 000 0. 000 6. 465
HMX76.3/ &8 %k 10. 524 0.214 6.871 12.912 0. 000 0. 000 11. 868
TNT23.7 P EE 10,631 0. 000 6.978 12.913 0. 000 0. 000 11. 869

AR 1 BT BR R 24 R B K 2 R A S SRS RN LU R 3 A% BT T
R E S EEA Y AR AR T, C..CO, VH, O N, 25 3841 70 W) i 1 (0 8 45 R A0 22
TE 6% AN, —E FEBE 10 UE 1 st A% B A e R 22 P W AL o S T b B o i LR T R i 4 A Y
TR AR R 22 5 v P i B s Rt iE T AL a0 COLVH, 8. FLAR 4 b7 i A mp
L SP A R RO AR TS R R P TR KO T R R AR R B A - A T



EO WG, 45 AR ATEM R R S RO R R 9 L] 507

KRV 75 o Y A RO AR — R R N ) 26 R L A B A S S PR DA A — S Y 25 5 B
R GBI A & OB T s s AL A e THS I A v 0 SO S8 WU AN TR E T 19 A R RE AN T
T B AL o3 1) A 2 S A8 1 8, HF S AR se A RS 1 A8 30, DR e FET B A R T 5 R i

K2 Do R B AR Do MRS ETR  po AR SR po, WIRTESLRETR . WK
2 P RLFE L DUV B0k O S B p i B 4 RS 5 SR A R W) B R IR ZEAE 50 KL (R TR
TS RIRZEBOR  IRIR 2218 80 L b A L2 o gt A 500k D SR il 10 8l R A8 T 1) 33 45 R 0
55 S MR 2 R W) G T AT % RN AR R T B SRR 2R ERAE 5 LA
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Table 2 Detonation velocity and pressure obtained by different methods for different explosives

Y2y Do/ (km * s po,/GPa  HHE B D./(me*s ") %/% Dt/ GPa m/%
cal

Deal
AL A 7.064 1.6 20. 2 3.6
TNT 6. 950 19.5 Ui% ‘
- HOk: 6.762 2.7 18.9 —3.1
RDX 8 754 " ALk 8. 875 1.4 35.0 0.8
] .
- B 8.777 0.3 34. 1 —1.5
IR A= REN 9. 287 2.1 40. 6 3.3
HMX 9.100 39.3 M’{M ‘
S Bk 9. 260 1.8 38.8 —1.3
iR AR 8.234 4.7 32.0 1.6
TATB 7. 860 31.5 m%fh ‘
Y- i B0k 7.851 —0.1 28.9 —8.2
TNT36/ 05 Bk 8.186 1.9 29.0 —1.4
8.030 29. 4 PR
RDX64 S Al H B 8. 046 0.2 27.4 —6.8
PETN50/ SUiN =R 7.718 3.4 24.5 —1.2
7. 465 24.8 PR -
TNT50 - H 7.532 0.9 23.4 —5.6
HMX76. 3/ 1oL Bk 8.695 2.5 34.3 0.0
8.476 34.3 PR
TNT23.7 A H B 8.571 1.1 32.3 —5.8
3 &%

(DFEf /N A b REI B BRI 51 AL SR S T 1 2 2 SO AL R TR R 2
BOTEITE A KE T 7 B S PERE BUAL 29 0E T BLE LA

ORI ER B & AN LT B0, BB 2 AR S M S RO A R IR 22 TE S LN T B
TEIR G Ve SR L S RO U KR Z T AT b 43 2 H
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Application of genetic algorithm to calculation of detonation parameters

Xie Zhongyuan', Wang Xiaofeng', Wang Hao', Zhou Lin?
(1. Xi’an Modern Chemistry Research Institute, Xi’an 710065, Shaanxi, China;
2. State Key Laboratory of Explosion Science and Technology
Beijing Institute of Technology, Beijing 100081, China)

Abstract: To solve the problems of bad convergence and to satisfy the strict requirement to initial con-
ditions in the calculation of detonation parameters, a new calculation method was proposed based on
the principles of chemical equilibrium and the method of minimum free energy by introducing the ge-
netic algorithm, and the calculated results of typical explosives were compared with the experimental
data to verify the validity and the accuracy of the new method. It is demonstrated that, by the new
method, the calculated results of detonation pressure and velocity of the explosives correspond well
with the experimental data with the errors under 5%, which can be applied to predict explosive prop-
erties. Also, the computational process is convenient with little manual intervention and entails only
the verification of the moles variation form of the few major ingredients, which may be used for multi-
formula optimization design.

Key words: mechanics of explosion; genetic algorithm; minimum free energy; detonation parameters
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